Abstract: Herpes zoster (HZ) is a common disease in adults and older subjects solely related to the reactivation of latent varicella zoster virus in ganglia. The incidence of the disease increases with aging and the decline of varicella zoster virus-specific cell-mediated immunity. HZ has a significant impact on the quality of life of subjects during the acute phase. Besides, pain can persist even for a long time becoming chronic. The chronic pain following HZ is called postherpetic neuralgia, and it is a debilitating long-lasting condition, characterized by metameric pain, allodynia, and hyperalgesia. Therapeutic options against HZ and postherpetic neuralgia are often suboptimal and the impact of the disease and its complications on daily living activities is significant, especially in older subjects. Nowadays, a preventive approach to the disease is possible; as a matter of fact, a high-antigen content live vaccine is available. This vaccine has a good profile in terms of immunogenicity, efficacy, effectiveness, and safety and its use may prevent both HZ and postherpetic neuralgia. Nevertheless, the evaluation of the issues raised in countries that introduced this immunization show that both provider and patient barriers could have prevented a more robust uptake of HZ vaccination. In the USA, HZ immunization storage was expensive, reimbursement was cumbersome, and supply shortages may have limited promotion by the interests of the manufacturer and provider. The doctors did not actively recommend HZ vaccination; on the other hand, subjects were mostly unaware of the HZ vaccine. Several demographic factors, including sex and educational level, could have negatively affected the coverage rates; besides, the clinicians who treat adults focus less on vaccination than those taking care of children. On the other hand, when health care professionals undertook every effort to maximize the uptake of the shingles vaccine (eg, in the UK), the vaccine coverage rate increased very quickly. Keywords: herpes zoster, postherpetic neuralgia, vaccine
Epidemiological background
Herpes zoster (HZ) is an infectious disease caused by the varicella zoster virus (VZV), a herpesvirus mainly acquired during childhood. VZV is transmitted through air droplets and/or direct contact with skin lesions of subjects affected by varicella or HZ. 1 The reservoir is exclusively human and VZV typically shows an endemic-epidemic trend. 2 The primary infection, called varicella (chickenpox), is highly contagious and elicits a VZV-specific humoral and cell-mediated immunity. 3 During primary infection, VZV reaches sensory ganglia where it establishes a lifetime immune-controlled latent infection. The incidence of HZ is closely linked to a VZV-specific cell-mediated immunity decrease, which is strictly related with aging. 4 Some chronic diseases seem related to an increase of HZ incidence (eg, chronic obstructive pulmonary disease, diabetes). 
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Stefanati et al and neuritis; then, the virus causes the typical rash with a dermatomeric distribution. The characteristic cluster of vesicles is accompanied by radicular pain that usually disappears in 1-2 months. 6 The HZ-associated pain can become chronic persisting for several months after the eruption. This condition is defined as postherpetic neuralgia (PHN). 7 The estimated risk of developing HZ during a lifetime is strictly age-related; as a whole it is equal to 10%-30%, but can increase up to 50% in .85-year-old subjects. HZ onset can also be related to sex, seasonality, race, psychological stress, mechanical trauma, immunotoxic chemicals, and genetic predisposition. 8 HZ incidence is quite similar all over the world; the disease does not show a seasonal or epidemic trend and its incidence is not related to varicella epidemic outbreaks. Aging is a relevant risk factor; as a matter of fact, at least 25% of subjects will develop HZ during life and most cases (~75%) occur in people older than 50 years. 9 The worldwide estimates of incidence range between two to three cases per 1,000 person-years in the 20-50 years age group and six to seven cases per 1,000 person-years in .70-year-old subjects. The impact of HZ on the quality of life is significant, particularly in older people. 10 Taking into account that HZ incidence grows markedly with age 11 and that the number of older people is increasing all over the world, particularly in industrialized countries, a greater impact of HZ can be estimated. 12 Recurrence rate in immunocompetent is usually low (4%-5%), probably because a single episode of HZ results in a very strong boost in VZV-specific cell-mediated immunity. 13 Recurrences are significantly more likely in subjects with HZ-associated pain of 30 days or longer at the initial episode (hazard ratio, 2.80; 95% confidence interval, 1.84-4.27; P,0.001) and in immunocompromised individuals (hazard ratio, 2.35; 95% confidence interval, 1.35-4.08; P=0.006). Subjects aged 50 years or older at the index episode also have a greater likelihood of recurrence. 14 Complications can occur in 13%-40% of cases 15 and chronic pain is the most relevant. 16 PHN estimated incidence ranges between 10% and 20% of cases of HZ (reaching 30% in older subjects). 17 Most PHN cases (up to 80%) occur in .50-year-old subjects.
18

Clinical aspects
HZ is characterized by a vesicular rash and pain with dermatomal distribution. 19 A prodromal aspecific phase can occur 1-5 days before the onset of the rash (70%-80% of cases). 20 During the acute phase of the disease, the VZV infects the cells of the dermis and epidermis and causes a typical rash, usually affecting a single dermatome. 13 Thoracic and lumbar dermatomes (from T1 to L2) are mostly involved as well as the first branch of the trigeminal nerve; however, subjects can develop lesions in adjacent dermatomes also. 21 The patient is contagious during the vesicular phase and can spread the virus to susceptible subjects causing chickenpox. Rash is usually accompanied by a dermatomal, mild to severe, pain syndrome. 22 The acute phase can be followed by a chronic one, represented by PHN, characterized by a pain that continues even after the rash healing. Risk factors for PHN are old age (>50 years), as well as the acute pain and of the rash severity. 23 PHN is the most common complication of HZ. The patient affected by PHN reports different types of pain: constant, intermittent, or following stimuli that are not normally painful (allodynia). PHN interferes with basic activities of daily living and is usually defined as a long-term chronic HZ-related pain persisting at least 3 months after the acute phase. Other complications, although less frequent, in elderly or immunocompromised subjects, are disseminated HZ, ocular inflammation, 24 stroke, 25 focal motor paralysis, and Ramsay Hunt syndrome.
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Impact of HZ on quality of life
The World Health Organization defines health as "a state of complete physical, mental and social well-being, not simply defined by the absence of disease or infirmity". 27 The term quality of life describes the overall sense of well-being that a person is living, and how well that person can live a normal life. Quality of life items include basic activities (for example, management of bathing, dressing, and eating), complex tasks (such as grocery shopping or doing household chores), and emotional well-being (level of fear, anxiety, stress, and concentration). HZ is extremely debilitating. In addition to the typical symptoms of skin lesions and associated pain, subjects suffer an impaired ability to perform common daily activities or to maintain social and familiar relationships. PHN pain influences the performance in relation to the general living (in 40% of cases) and leisure activities (in 48% of cases). 28 The onset of typical symptoms of skin lesions and pain associated with the functional and social issues can induce, in case of relapse, an alteration of the psychological state of the subject. Subjects with intense pain are at an increased risk of anxiety and depression than those who claim a mild pain.
Diagnosis and therapeutic options
Diagnosis of HZ is usually based on anamnesis and physical examination. However, the vesicular eruption may be atypical, especially in immunocompromised individuals. The detection of virus is possible by a polymerase chain reaction 
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Herpes zoster vaccination in the elderly subjects or by isolating the VZV in culture from vesicular fluid, crusting, cerebrospinal fluid, or other samples. Isolation of VZV from lesions, however, is difficult and the growth of the virus requires several days (from 3 to 14 days). Direct immunofluorescence is used for quick response even if the test has a lower sensitivity than the polymerase chain reaction. 29 Serological methods may also be used for laboratory diagnosis, although there are challenges in interpreting the results. Subjects with HZ may mount an immunoglobulin M (IgM) response and would be expected to mount a memory immunoglobulin G (IgG) response. However, a positive IgM enzyme linked immunosorbent assay result could be an indication of primary VZV infection, reinfection, or reactivation. It is also difficult to detect an increase in IgG in the laboratory diagnosis of HZ since subjects may have a high baseline antibody titer deriving from previous varicella disease. 30 The therapeutic approach to HZ mainly addresses the recovery of the eruption, relief of pain, and reduction of complications. 31 However, the available antiviral (such as aciclovir, famciclovir, and valaciclovir), anti-inflammatory, and analgesic drugs are only partially effective in limiting the acute disease and do not reliably alter the course of PHN. 32 Noteworthy, antiviral therapy should be started within 72 hours after the appearance of the rash, but often a delay in seeking doctor's advice occurs.
Oral antiviral agents are recommended for 7 days in subjects at risk of developing PHN, but the pharmacological and preventive options against PHN are frequently suboptimal.
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Vaccine and immunization
The rationale for the development of a preventive approach against HZ is based on its epidemiological impact, complications, and the related costs. Noteworthy, it is demonstrated that the vaccines for chickenpox with high antigenic content elicit a significant increase in VZV-specific cell-mediated immunity. 34 Now, a vaccine against HZ has been licensed. It contains a live, attenuated cell-free preparation of the Oka strain of VZV used for pediatric varicella immunization, but the antigen content is at least 14 times higher than the chickenpox vaccine used in childhood. 35 This vaccine was first approved by the US Food and Drug Administration for use in subjects over 60 years of age, in 2006, and subsequently (in 2011) also in adults over 50 years of age. 36 In Europe, the authorization was granted for subjects over 60 years of age in 38 respectively. The SPS study showed a reduction in the incidence of shingles (51.3%), PHN (66.5%), and burden of illness (a severity-by-duration measure representing the total HZassociated pain and discomfort in a population of study subjects; 61.1%), as well as an excellent safety and tolerability profile. 39 The ZEST study showed an efficacy of 69.8% in the prevention of HZ in subjects aged 50-59 years. 40 The persistence of the duration of protection against HZ and PHN has been evaluated in a short-term study showing an efficacy equal to 39.6% and 60.1% for the prevention of HZ and of PHN, respectively.
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A long-term study, extending the follow-up to 12 years after vaccination, estimated a vaccine efficacy equal to 21% for HZ and 35% for the incidence of PHN in over 70-yearold subjects. 42 Other studies confirmed the profile of effectiveness and the level of protection against HZ and PHN. 43, 44 The SPS and ZEST studies allowed evaluation of the safety and tolerability of the zoster vaccine and showed this vaccine is generally well tolerated. The frequency of serious adverse events, systemic adverse events, and hospitalizations was low and the vaccine did not cause or induce HZ, not even in the weeks immediately following vaccination. Overall, the most commonly reported side effects (occurring in at least 1 in 10 individuals) were reactions at the injection site (redness, swelling, pain, and itching) and headache (occurring in at least 1 in 100 and less than 1 in 10 individuals); the rate of HZ form or varicella-like rashes not localized in the injection site within 42 days post-vaccination was similar in the group of vaccinated subjects and the placebo group and no cases of secondary transmission of the vaccine virus were reported. 45 
Use, indications, and contraindications
The live attenuated virus vaccine is indicated for the prevention of HZ and PHN in subjects who are 50 years old and over.
The vaccine is available in the form of powder and solvent for dissolving in a solution for injectable suspension and is administered subcutaneously as a single dose of 0.65 mL in the deltoid region of the arm. 46 It requires caution in the chain of distribution as it should be stored and transported refrigerated between 2°C and 8°C in order to guarantee stability. 
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Stefanati et al An intramuscular administration does not involve any problem in terms of safety and efficacy. The vaccine can be administered to VZV-naïve subjects as well as to subjects with positive history for HZ and can be co-administered (separate injections in different parts of the body) with the inactivated influenza vaccine, but not with the 23-valent pneumococcal vaccine.
Contraindications include history for hypersensitivity to any component of the vaccine, even in trace amounts (eg, neomycin), primary and acquired immunodeficiency (for acute and chronic leukemia; lymphoma or other conditions involving bone marrow or lymphatic system; immunosuppression for human immunodeficiency virus/acquired immunodeficiency syndrome; impairment of cellular immunity), immunosuppressive therapy (including high dose corticosteroids), untreated active tuberculosis, and pregnancy. Vaccination is not contraindicated in subjects who are receiving topical or low dose corticosteroids or glucocorticoids or in subjects who are receiving corticosteroids as replacement therapy.
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Importance of awareness and uptake
In the USA, the vaccine has been recommended since 2006, but official recommendations that may have impacted on physicians' vaccination behavior were published in June 2008. Immediately after the availability of the vaccine, the coverage rate among adults recommended to receive the HZ vaccine was low: just 1.9% among subjects aged .60 years in 2007 and 6.7% in 2008.
Lu et al examined HZ vaccination coverage in subjects aged .60 years in the USA and evaluated factors affecting the uptake of HZ vaccine in this population. 48 They concluded that, probably, both provider and patient barriers could have prevented a more robust uptake of HZ vaccination. It appeared that HZ vaccination stocking was expensive because of stringent storage and handling requirements, reimbursement through Medicare was cumbersome, and supply shortages may have limited promotion by the manufacturer and provider. The study suggested that doctors did not actively recommend HZ vaccination (over three quarters of subjects would have accepted the vaccination if their doctors recommended it); on the other hand, subjects were mostly unaware of the HZ vaccine and for this reason did not seek advice about it from their physician.
Besides, several demographic factors, including sex and educational level, could have negatively affected the coverage rates, even though the impact of these issues is hard to assess given the low overall vaccination coverage. Probably, only age was a strong predictor of HZ vaccination, with subjects aged $75 years approximately three times more likely to receive HZ vaccine than those aged 60-74 years. Perhaps the difference may be due to more frequent medical encounters by older adults. 49 Other studies suggested that clinicians serving adults focus less on vaccination than those serving children, apparently because adults tend to present with acute clinical needs whereas vaccination and well-patient care are emphasized and constitute a larger portion of pediatric practice. 50 In Europe, vaccination is recommended and/or reimbursed in Austria (since 2007); UK, Germany, and Sweden (since 2010); Greece (since 2011); France (since 2013); and Italy (since 2014).
In the UK in 2013, following recommendation by the Joint Committee on Vaccine and Immunization, immunization started, involving two cohorts of subjects, 70-and 79-year-olds. Every effort has been made by health care professionals to maximize the uptake of the shingles vaccine and after only one year, the vaccine coverage rate reached 61.8% in those aged 70 years and 59.6% in those aged 79 years. 51 After the UK, France was the second European country to decide to offer national vaccination to seniors from June 2015, reimbursing the vaccine for a cohort of people aged 65-74 years. 52 In Italy from 2015, three regions (Liguria, Sicily, and Calabria) recommend and fund the vaccination, mainly through an age-based strategy for seniors.
Discussion and conclusion
HZ is a very common disease associated with severe complications and a negative impact on quality of life. Early diagnosis is sometimes missed and therapeutic approach is often suboptimal. Besides, complications can occur, PHN being the most common and debilitating one. As the rate of frail and elderly people is progressively increasing, a growing impact of HZ and its complication can be estimated. For all these reasons, prevention is essential. Nowadays, thanks to the availability of an effective, safe and well-tolerated vaccine, there is a great opportunity to achieve a positive impact on the health of vulnerable elderly people helping to provide a healthy aging, free from HZ and its complications. Even though the vaccine turned out to effectively reduce the incidence and the severity of HZ, its uptake remains low. The reasons for this low coverage rate are several. One of the major issues is the low awareness about the need of immunization in adults among the general population. Moreover, adult/elderly subjects largely rely on health care provider 
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Herpes zoster vaccination in the elderly subjects recommendations for immunization. 53 To overcome this problem, the Community Preventive Services Task Force and the National Vaccine Advisory Committee in the USA have recently endorsed health care workers to promote, recommend, and offer immunization at every clinical visit. 54 Noteworthy, the above-mentioned issues are not the only reasons for the low uptake of the vaccine; as a matter of fact, the costs and shortages of the vaccine play a relevant role in lowering the coverage rate, at least in some countries. 54 Recently published studies confirmed the crucial role played by any health care provider in promoting this immunization and suggested the opportunity to involve not only physicians or nurses but also pharmacists in the counseling and promotion of immunization. 55 In conclusion, every effort should be made in order to remove barriers and increase the knowledge of and compliance with this immunization.
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